PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 09-173052 
(43)Date of publication of application : 08.07.1997 



(51)Int.CI. 




C12N 1/14 
C12N 1/14 




(21)Application number : 


: 08-076450 


(71)Applicant 


: NISSHIN FLOUR MILLING CO 








LTD 


(22)Date of filing : 


29.03.1996 


(72)lnventor : 


YAMADA HIDEAKI 








MIYAZAKI EIJI 








OSADA SADAO 








KANZAKI TAKESHI 








OKADA KENZO 








KISHI KEIICHI 



(30)Priority 

Priority number : 07175709 Priority date : 12.07.1995 Priority country : JP 
07278757 26.10.1995 JP 



(54) PRODUCTION OF CULTURE MEDIUM MATERIAL FOR PERMENTATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a culture medium material for fermentation for 
production of enzymes and antibiotics by adding water to a material composed of wheat 
bran or its mixture with wheat flour or further with a specific quantity of gluten to adjust 
the moisture content of the mixture, granulating the mixture, and steam-heating the 
granules. 

SOLUTION: This method for easily producing culture medium material for fermentation 
to be used for producing physiologically active substances such as industrial enzymes 
and antibiotics, amino acids, etc., comprises adding water to such a material as wheat 
bran or its mixture with wheat flour having ash content of 1-4wt.%, or further with gluten 
at 0-40wt.% (based on the mixture) in a pellet mill to adjust the moisture content to the 
range of 12-18wt.%, pelletizing the mixture to cylindrical pellets of around 4mm in 
diameter, heating the pellets with saturated steam of 1kg/cm2 in gauge pressure for 
lOmin, then drying the pellets to reduce the moisture content of the pellets to 15wt.% or 
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[0005] 

[Problem(s) to be Solved by the Invention]Therefore, a charge can be made to increase, without this invention being 
excellent in the productivity of a fermentation product, and reducing the yield, And it aims at providing the medium 
raw material which can prepare soluble starch easily and also can prepare the culture medium for fermentation 
which can separate and refine a fermentation product by easy operation out of a culture medium. 
[0006] 

[Means for Solving the Problem]Then, this invention person completed this invention, as a result of inquiring not 
solving an aforementioned problem wholeheartedly. 

[0007]This invention Namely, a mixture of wheat bran or wheat bran, and wheat flour, Or water is added to a raw 
material which added 0 to 40% of the weight of gluten to these, water content at the time of a granulation is adjusted 
to 12 to 18% of the weight of a range, and is corned, and the 1st invention that subsequently carries out steaming 
treatment and manufactures a solid-medium raw material for fermentation is provided. 

[0008]In a raw material for which this invention added 0 to 100% of the weight of gluten again to wheat flour of 1 to 
4 % of the weight of ash, or this. Water is added, water content at the time of a granulation is adjusted to 12 to 18% of 
the weight of a range, and is corned, and the 2nd invention that grinds after carrying out steaming treatment 
subsequently, and manufactures a liquid-medium raw material for fermentation is provided. 
[0009] 

[Embodiment of the Invention] Although a wheat bran independent may be sufficient as the raw material used when 
manufacturing the solid" medium raw material for fermentation of the 1st invention, wheat flour can also be used 
together to this. If it is preferred that it is below 50% of the weight of wheat bran (% shows hereafter unless it refuses) 
as for wheat flour and it blends exceeding this in using wheat flour together, The pellet surface acquired is sticky, 
both pellets adhere easily, and workability gets worse, and the problem of causing decline in the yield of a 
fermentation product is produced. Especially when manufacturing the liquid- medium raw material for fermentation 
of the 2nd invention, it is preferred that an ash content uses the wheat flour which is 1 to 3% 1 to 4% as a raw 
material. Gluten can be blended again in order to adjust carbon / nitrogen ratio (C/N ratio) to this raw material 
depending on the kind of fermentation micro organism, the loadings of gluten - the raw material whole quantity - 10 
to 70% is especially preferred 100% or less. 

[0010]It adjusts so that water or a steam may be added to the above-mentioned raw material and water content may 
be 12 to 18%. Although the above-mentioned raw material changes also with the kinds, generally it contains 10 to 
15% of moisture. However, when a raw material contains not less than 12% of moisture, it is required to add 2 to 6% 
of water or a steam, and to consider it as a mentioned range. If a granulation cannot be well performed as the water 
content at the time of a granulation is important and water content is less than 12%, and it exceeds 18%, will form a 
pellet and workability will worsen, and in the steaming treatment performed to the next, albuminoid degeneration is 
not fully performed. 

[001l]The granulation of the raw material whose humidity was controlled is carried out. As for a granulation, it is 
preferred to be specific gravity 0.4-0.6 and to mold in a size about 2-10 mm in diameter using the usual granulators, 
such as a pellet mill. 

[0012]Subsequently, steaming treatment of this granulation thing is carried out. Steaming treatment is preferably 
performed for 2 to 10 minutes for more than 2 minutes under the application of pressure of 1 - 2 kg/cm 2 under the 
application of pressure more than gage pressure 1.0 kg/cm 2 . Since a granulation thing plumps and it becomes 
porosity by this steaming treatment, and the protein in a raw material denaturalizes and starch is pre gelatinized, a 
microorganism can be used as a fermentative raw material as it is. 

[0013]Thus, as for the obtained steaming treatment thing, grinding and using is preferred, after [ that ] drying so 
that a moisture content may be 15% or less preferably although it may use as a solid medium for fermentation again. 
And after this solid* medium raw material for fermentation includes the solution containing water or various 
nutritional information at the time of use so that a moisture content may be 35 to 80% preferably, it can be cultivated 
by inoculating a fermentation micro organism. 

[0014]If it is suspended in water after grinding a steaming treatment thing, the liquid medium for fermentation 
which can prepare soluble starch easily can be obtained. 

[00 15] If the bacillus belonging to an Aspergillus or the Trichoderma is inoculated into the solid medium for 
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fermentation or liquid medium obtained by this invention and it cultivates with a conventional method to it, various 
enzymes can produce efficiently, and if the substrate of the enzyme concerned is made to exist, various fermentation 
products are efficiently producible. 
[0016] 

[Effect of the InventionlThe solid medium obtained from the solid-medium raw material for fermentation obtained by 
this invention method, Breathability is good, and since porous structure is formed strongly, in order that a zymogen 
may grow good, it excels in the productivity of the fermentation product, and it has the effect that a fermentation 
product can be acquired with high yield, without destroying porous structure, even if it moreover teaches so much 
and performs deposition culture. The liquid medium obtained from the liquid-medium raw material for fermentation 
can skip the process of gelatinization, and soluble starch can be prepared at low temperature, and since the protein in 
a raw material is prepared by easy-digestibility, it is easily used by a fermentation micro organism, and it has the 
feature that the separation refinement of the quality of an object is easy. 
[0017] 

[Example]Next, an example is given and described. 

The pellet of the water content of 17.5% and 4 mm in diameter a cylindrical shape was prepared in the pellet mill, 
blowing a steam into 500 kg of careful selection wheat bran (5.0% of ash, Nisshin Flour Milling make) of example 1 
marketing. After carrying out steaming treatment of this pellet for 10 minutes with the application-of-pressure 
saturated vapor of gage pressure 1 kg/cm 2 , it dried and moisture was adjusted to 13.5%. 

[0018]The pellet of the water content of 12.1% and 4 mm in diameter a cylindrical shape was prepared in the pellet 
mill, blowing a steam into what added 100 kg of vital gluten powder to 500 kg of careful selection wheat bran (5.0% of 
ash) of example 2 marketing, and was fully mixed. After carrying out steaming treatment of this pellet for 2 minutes 
with the application-of-pressure saturated vapor of gage pressure 2 kg/cm 2 , it dried and moisture was adjusted to 
13.3%. 

[0019]The pellet of the water content of 14.0% and 4 mm in diameter a cylindrical shape was prepared in the pellet 
mill, blowing a steam into what added 50 kg of wheat flour (a red flower, 2.7% of ash, Nisshin Flour Milling make) to 
500 kg of careful selection wheat bran (5.0% of ash) of example 3 marketing. After carrying out 
application-of-pressure steaming treatment of this pellet for 10 minutes with the application-of-pressure saturated 
vapor of gage pressure 1 kg/cm 2 , it dried and moisture was adjusted to 13.2%. 

[0020]The pellet of the water content of 17.0% and 4 mm in diameter a cylindrical shape was prepared in the pellet 
mill, blowing a steam into 500 kg of careful selection wheat bran (5.0% of ash) of example 4 marketing, 50 kg of wheat 
flour (a red flower, 2.7% of ash, Nisshin Flour Milling make), and the mixture of 100 kg of vital gluten. After carrying 
out steaming treatment of this pellet for 2 minutes with the application-of-pressure saturated vapor of gage pressure 
2 kg/cm 2 , it dried and moisture was adjusted to 13.3%. 

[002l]The pellet of the water content of 14.5% and 4 mm in diameter a cylindrical shape was prepared in the pellet 
mill, blowing a steam into what added 50 kg of wheat flour (0.4% of jar rear ash Nisshin Flour Milling make) to 500 
kg of careful selection wheat bran (5.0% of ash) of example 5 marketing, and was fully mixed. After carrying out 
steaming treatment of this pellet for 5 minutes with the application-of-pressure maximum vapor tension of gage 
pressure 1 kg/cm 2 , it dried and moisture was adjusted to 13.5%. 

[0022] Refining wheat bran (5.0% of ash) of comparative example 1 marketing was made into the culture medium as it 
was. 

[0023]According to the example of a statement, it carried out to comparative example 2 JP,4-4866,B as follows. That 
is, to 50 kg of commercial careful selection wheat bran (5.0% of ash), 7.5 kg of wheat flour (a red flower, 2.7% of ash, 
Nisshin Flour Milling make) was mixed, and addition mixing of 40 1. of the water was carried out further at this. 
After making this mixture into a 7phix30mm pellet with an extrusion machine, artificial drying was carried out by 
about 70 ** warm air, and the moisture of the pellet was adjusted to about 8.5%. 

[0024]It prepared at a time three Erlenmeyer flasks of 200-ml ** which put in 10 g of culture media (sample) of 
example of examination 1 Examples 1-5, and the comparative examples 1-2, respectively, and it added water so that 
each moisture content might be 50%. Next, after carrying out sterilization treatment for 20 minutes at 121 ** using 
autoclave, it cooled radiationally and sample temperature was lowered to 30 ** or less. Then, 1 ml of seed malt 
fungus liquid which was suspended in water in commercial seed malt (it is round fortune the seed malt M-l, Japan 
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brewing industry incorporated company), and adjusted concentration to 500 ppm was inoculated into the sample, and 
standing culture was performed for three days at 30 **. 10 g of things which ground this lightly by the mixer, and 100 
ml of pure water were put into a 200-ml beaker after culture, and the enzyme was extracted over 2 hours at 4 **. 
Next, after centrifuging this extract for 10 minutes at 3000 rpm, supernatant liquid was filtered through the filter 
paper and filtrate was used as crude enzyme liquid. 

[0025]0.1 ml of this crude enzyme liquid was added to 4 ml of pure water, and it was kept warm for 5 minutes at 37 **. 
After adding the tablet of the neo amylase test (made by Daiichi Pure Chemicals Co., Ltd.) to this one grain and 
stirring violently, the enzyme reaction was performed for 30 minutes at 37 **. After adding NaOH 1ml of 0.5N 30 
minutes afterward and stopping a reaction, it centrifuged for 10 minutes at 3000 rpm, and amylase activities were 
calculated from the absorption at 620 nm of supernatant liquid except for the insoluble substrate. The result is as 
being shown in Table 1. Amylase activities measured 3 times of average value, and showed it in relative activity when 
the comparative example 1 was set to 100. 
[0026] 
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[0027] It added water so that a moisture content might all be every 50% to 1 kg of the example of examination 2 
aforementioned samples. 0.5% of the seed fungus could be added to this, and it mixed, and ventilation culture was 
taught and carried out for three days so that it might become a thickness of 30 cm to a koji-making machine. 10 g of 
cultivated samples and 100 ml of pure water were put into a 200-ml beaker after culture, and the enzyme was 
extracted over 2 hours at 4 **. This extract was centrifuged for 10 minutes at 3000 rpm, supernatant liquid was 
filtered through the filter paper, and filtrate was used as crude enzyme liquid. 

[0028] 1 ml of milk casein solutions and 1 ml of distilled water were taken in the test tube 1.5%, and it was kept warm 
for 5 minutes at 30 **. After adding 1 ml of crude enzyme liquid to this and making it react for 10 minutes at 30 **, 3 
ml of trichloroacetic acid solutions of 0.4M were added, and the reaction was stopped, filter out the precipitate which 
was neglected for 30 minutes and formed at 30 **, and 5 ml of 0.55M sodium carbonate solutions follow 2 ml of 
filtrate - 1 ml of Folin reagents of 3 time dilution - in addition, after neglecting it for 30 minutes at 30 **, protease 
activity was calculated from the absorbance of 660 nm. The result is as being shown in Table 2. Relative activity when 
the comparative example 1 was set to 100 showed protease activity. Amylase activities as well as the example 1 of an 
examination were measured, and it was shown in Table 2. 
[0029] 
[Table 2] 
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[0O30]The culture medium of Examples 1-5 went up 37 to 55% by protease activity 50 to 65% by amylase activities 
compared with the culture medium of the comparative example 1 so that clearly from Table 2. Although it was going 
up a little when as for the culture medium of the comparative example 2 the lower pellet was crushed during culture, 
growth of the bacillus worsened and enzyme activity was compared with the culture medium of the comparative 
example 1, compared with the culture medium of Examples 1-5, the rate of increase was below half. 
[003l]The pellet of the water content of 17.7% and 4 mm in diameter a cylindrical shape was prepared in the pellet 
mill, blowing a steam into 500 kg of example 6 wheat flour (a red flower, 2.7% of ash, Nisshin Flour Milling make). 
After carrying out steaming treatment of this pellet for 10 minutes with the application-of-pressure saturated vapor 
of gage pressure 1 kg/cm 2 , it dried, and moisture was adjusted to 14.5%, then this was ground, and the particle size 
was arranged with 70 or less meshes. 

[0032]The pellet of the water content of 12.5% and 6 mm in diameter a cylindrical shape was prepared in the pellet 
mill, blowing a steam into what added 100 kg of vital gluten powder to 500 kg of example 7 wheat flour (a gingko nut, 
1.2% of ash, Nisshin Flour Milling make), and was fully mixed. After carrying out steaming treatment of this pellet 
for 10 minutes with the application-of-pressure saturated vapor of gage pressure 1 kg/cm 2 , it dried, and moisture was 
adjusted to 13.5%, then this was ground, and the particle size was arranged with 50 or less meshes. 
[0033]The pellet of the water content of 15.0% and 4 mm in diameter a cylindrical shape was prepared in the pellet 
mill, blowing a steam into what added 200 kg of vital gluten powder to 500 kg of example 8 wheat flour (****, 3.7% of 
ash, Nisshin Flour Milling make), and was fully mixed. After carrying out steaming treatment of this pellet for 5 
minutes with the application-of-pressure maximum vapor tension of gage pressure 1 kg/cm 2 , it dried, and moisture 
was adjusted to 14.0%, then this was ground, and the particle size was arranged with 70 or less meshes. 
[0034]The pellet of the water content of 14.5% and 4 mm in diameter a cylindrical shape was prepared in the pellet 
mill, blowing a steam into what added 500 kg of vital gluten powder to 500 kg of example 9 wheat flour (a red flower, 
1.2% of ash Nisshin Flour Milling make), and was fully mixed. After carrying out steaming treatment of this pellet for 
5 minutes with the application*of-pressure maximum vapor tension of gage pressure 1 kg/cm 2 , it dried, and moisture 
was adjusted to 14.2%, then this was ground, and the particle size was arranged with 60 or less meshes. 
[0035]The wheat flour of comparative example 3 Example 6 was made into the culture medium as it was. 
[0036]The cornstarch of comparative example 4 marketing was made into the culture medium as it was. 
[0037]It was suspended to 200 ml of phosphoric acid buffers (pH 6.0) of 20mM, and 20 g of example of examination 3 
samples were kept warm for 5 minutes at 40 **. 100 mg of amylase pharmaceutical preparation Clfermamyl) was 
added to this, the reaction was performed for 12 hours, it sampled suitably, the starch of fusibility was measured with 
the phenol-sulfuric acid method, and cracking severity was calculated according to the following formula. The result 
was shown in Table 3. 

Cracking severity = soluble starch / total sugar xlOO (%) 

[0038] 

[Table 3] 
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[0039] Compared with that to which the culture medium suspended in water in the steaming treatment thing 
obtained in Examples 6-9 was suspended in water in the culture medium of the comparative examples 3 and 4, 
generation of high soluble starch is accepted so that clearly from Table 3. 

[0040]After adding 20 ml of phosphoric acid buffers (pH 7.2) of 50mM to 2 g of example of examination 4 samples and 
also adding 40 ml and 5 ml of toluene for 5% of Takadiastase one by one, the reaction was performed for seven days at 
37 **. After the reaction, it filtered through the filter paper of N02 to 100 ml with distilled water, and test liquid was 
prepared. Then, after heating exam liquid for 3 minutes at 90 ** it quenched and the turbidity of the diluent was 
measured with the turbidity meter (made by an optical company precision [ Japanese ]) 6 times. The result was 
shown in Table 4. 
[0041] 
[Table 4] 
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[0042]It is clearer than Table 4 that it of the comparative example 1 is not thoroughly decomposed to the protein in 
the steaming treatment thing obtained in Examples 6-9 being thoroughly decomposed by the enzyme. 
[0043]The lech type grinder ground the pellet prepared in example of examination 5 Examples 1-5, and the sample of 
this grinding thing and the comparative examples 1 and 2 was made into the test sample. After putting 10 g of test 
samples into the 200ml Erlenmeyer flask first and carrying out sterilization treatment of this for 20 minutes at 121 
** using autoclave, sterilized water was added and moisture was adjusted to 50%. Then, a cork borer 1 cm in 
diameter inoculated into **** omission and the two above-mentioned culture media at a time the Trichoderma viride 
bacillus (IFO-31137) which was ordered from IFO and made to spore-ize on a PDA culture medium, and it cultivated 
for four days at 30 **. The thing lOg and 50 ml of pure water which ground this lightly by the mixer were put into a 
100-ml beaker after culture, and the enzyme was extracted over 2 hours at 4 ** Next, after centrifuging this extract 
for 10 minutes at 3000 rpm, supernatant liquid was filtered through the filter paper and filtrate was used as crude 
enzyme liquid, next, 0.1 ml of this crude enzyme liquid after taking 1% of CMC solutions [ 4 ml of ] (pH 5) in a test 
tube and keeping it warm for 5 minutes at 37 ** - in addition, the enzyme reaction was performed at 37 ** for 1 hour. 
The amount of reducing sugar which extracted 0. 1 ml of reaction mixture and was generated with Somogyi-Nelson 
method was measured after the reaction, and CMC ase activity was computed. CMC ase activity measured 3 times of 
average value, and showed it in relative activity when the comparative example 1 was set to 100. The result was 
shown in Table 5. 
[0044] 
[Table 5] 
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[0045]From Table 5, when the culture medium obtained in Examples 1-5 was used, the productivity of CMC ase was 
improving compared with the case where the culture medium of the comparative examples 1 and 2 is used. 



[Translation done.] 
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c©^.y h*y-s;jE 1 kg/cm 2 ouaemmfiuzx 
figure. 

COO 1 8] HSSWI2 



(3) «rM¥9-l 7 3 0 5 2 

4 

TfJB5©fS>I/hg77sV (R#5. 0%) 5 0 0kgtC/W 

/fc tote, ^v£ift£&&&tfe>^b>y h5;WcT£* 
*1 2. 1 %, Eg4in©flfifJ&©'<U«y h^Hlllt 
rc 0 C U -y h v>EE 2 kg/cm 2 ©infflfia39&( 

tcr 2 aimuuiLfeffc ie»LT7k»* 13. 3 % 

[0 0 19] Hffiffll3 
TUISOfligi/J^E^X^ (R#5. 0%) 5 0 0 kgtC/J^ 
10 » (jJvfE, K»2. 7%, B »»»»!)• 5 OkgfciSJqL 

* 1 4 . 01 IS4 mOnBHgO^ ]yyh &JSH L 
fc. C ©^ U y h *y-S?£E 1 kg/cm 2 ©*DEfiSft^M 

icti o^ipff^iasbrc^ e«i/czK#*i 

3. 2%fcpML/c 0 
COO 2 0] &fflSffll4 
miROSHM^IE^XV (K#5. 0%) 5 0 0kg, /J^gg 

m (Mfe. m2. 7%, 50kg, >u* 

hfh^vi ookgcDig-a-^itc, i^£o^&#ft#e> 

20 H5;HCT37k*l 7. 0%, B&4mm<DP3f§tfg 

cm 2 ©jfjnffii&fnigM t t 2 ftmmmm. l r^m, t 

T*#* 13.3 %»<:«» Lfc. 
[0 0 2 1] ^SS0IJ5 
mSS©5fi)i/J^7XV (R^ 5 . 0 %) 5 0 0 kgtC/jNg 

® (-htv^mtio. 4 % b ftfiftfi) 5 o kg^in^. 

Isy h5;HCT^**l 4. 5 %, SS4min(DRfSf^£D 
^ U >y h «MH Lrc„ C ©^ 1/ •> h ^y-v'EE 1 kg/cia 

30 2 oiPEffia^sffifcT5^MBBe»ftraLrc^ e»t 

T7j<^ 13. 5 % (CfllfiE L rc: 0 
CO 0 2 2] ittMWl 

mi5omsa/j^7xv (^5. 0%) ^^©$$^ttii 
ttrcc 

co 02 3] ami 2 

WTorc i-ftt)-^, mBfi©ms/j^7xv 

5. 0%) 5 0kgf£#U /J^» (#?E, K^2. 7 
%> BifSiKjiS!) 7. 5kg*iB^U cn{cMfC7j<4 0 

x 3 OraO^Uy htCLrc^ *>J7 0°C©S®T«J^ 
^Uy h©7j<^$?j8. 5%(C|^gLrc„ 

co 02 4] mm i 

mmm 1 ~ 5 jkutmm 1 ~ 2 co^m cu- >7;i/) 1 0 
g£Anrc 2 0 0mi^oHft7-57>3^ j en : en3^-f 
offlicL, 7jc^»^v>-rnt 5 0 %{c^5«t 9 icinzk 

trc 0 ^IfC, ^-h^b-7^:fflV>T 1 2 1°CT% 2 0 

^Rattfitta! trc^, tmbxvy^^m^ 3 0 °ax 
Tfc w Tco wt^x, itimvmm c^wmmu- 1 , b 

50 *MJtI»»a^tt) ^TKtCfiS LTiig^ 5 0 0 ppm 



! 
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(4) 



1WP9- 1 7 3 0 5 2 



<^Lrct>01 0 gfclfckl 0 0ml£2 0 Oml©e- 
#— 41CP2fiFiaK:tofe-3TB9(SoatfJ%fTo 
fe. CO}ftmffi*3 0 0 OrpmT 1 0#HEftD& 

git rem, ±S»tt£3*r?raiTlltt*&BXtt£ 

[0 0 2 5] C<DmmQ&0. lil**feK4mlfciqjU 

(HMtSgSfittaD ©&SiJ£ 1 SiD^lT^ L < m# t 

rc^ 3 7*ct*3 ottmmmKfo*'n^rzo 3o»t(c 

O. 5 N<DN a O H 1 ■l*iD*TEJS*lLi&fefc, 3 
0 0 OrpnT? 1 0»fflaiW^«LT^Stt©S«%» 
±it&$©6 2 0nmfCfcl+3(RlKjb-.?,7$7-- iflS 

*5, 755— tfffittti3igO¥^tf%SISU JtlfcflHl 
* 1 0 0 t Lfcfc*©ffi**gteT?;i*L;fc. 
[0 0 2 6] 





7 * bfigft (X) 


nmm 1 


1 3 0 




1 3 5 


3S«Sfl}3 


1 4 2 


ilfi^ 4 


1 4 5 




14 0 | 


JMftM 1 


1 0 0 




1 3 0 



* [0027] mm 2 

mw>7>i'& i kgic nt>7k##«tf 5 o 

ig-g-U 8Blfllt3 OoiOjP*fc«:S«t-5k:fti&*, 3 

1 0 0ml£2 0 OmlOtT-^-tt/^ 4*C"P2l^iat 
t)fcoTa*0«lU*fTofc. CCDffltb?g^3 0 0 0rp 

io [0028] i. 5%^ji^^^ymmimitmM7K 

SBUI® 1 il*iPiL, 3 0 °CT* 1 o ^ffls*s«*r=a, 
0. 4M©hU^n;l/BlFS!liS»3«l*tolATS*S««tJh 
£-£/Co 3 0°CT*3 O^StatTiCfett^ffiS 

u *«2«ijco. 5 5Mmmi-bv^L.mm5mu m 

^T3{S$f|R©F o 1 i n«Sllil%ftjAT, 3 0°CT' 
3 O^aiLftt, 6 6 OmflDR^tSA^ynxT- 

•ejStt*tt*Lfe. ; e-o^mtt^2tc^-rii^ , ?T*$. 

3„ ft*ynr7-4fS6ttliJt«W 1 £ 1 0 0 i: Lfci 

[0 0 2 9] 
[*2] 



*30 



f£ itk 


(%) 






1 5 8 


1 3 7 




1 5 0 


1 5 1 




1 6 5 


1 4 0 




1 6 0 


1 5 5 




1 6 0 


1 4 5 


Jt^« j 


1 0 0 


1 0 0 




1 2 2 


1 1 5 



[0 0 3 0] %.2frt>mt>ftlZ£o\Z. USSfflJ 1 ~ 5 O 

mmt\mm 1 <o^mzit^x. 7 55— m&v 5 0 

-65%, rnf7- tfffittT 3 7-5 5 tfc 0 
i£380iJ2©Jg^ttiggi£teT^©^Uy htf-3«*jTM 

©£W# s < & *? , mssttajtRffii 1 vtgntuc tt^n 
[0031] $mm 

'hSt0 C^TE, K#2. 7%, B sookgfc 



50 



M^tkt&frKtf^Uvhz.MCT'gykm 17.7 
%, E&4m©P3l9JB©^Uy hfcSSfilbfc. ii©^b 
v 1 kg/cm z ©inEEfSfciilfaicT l o#K 

Lfcft, LT*&* 14. 5 % tCldH U 

[0032] mmmi 

>mm ism, k# 1 . 2 %, Bmmmrn) 5 0 okgt 

/W *;i/^/i/f->»5tt 1 0 0kg^ijp^T+^{c5*">y 
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(5) 



9-173052 



tK^ 1 2 . 5 %, Eg 6 mm<DPimiB<D^ Uvh %mM L 
fco h*7-i?l£l kg/cm 2 <D)!jPEfMIM 

fCTl O^F^MlLfd^ ^JiLTzk^l 3. 5 

coo3 3] mmms 

^mm (.mm. k#3. 7%, Bmw®&) sookgic 

tK¥ 1 5 . 0 %, E@ 4 mmcDP3ttiJg^^ b-yh £9U( b 
fc„ CWsyhZY-isEl kg/cm 2 (DiPEISfP^ 
Etc T 5 ^^^Jaa L fcSL L T7j<^ 14.0 

[0 0 3 4] 

>^md (mt. 1 . 2 %BiiSi5isM> 5 0 ok g t/^ 

-r^^/i/ry^s 0 0kg^ip^.T+^t5+^>^ 



8 



10 



*$14. 5%, i!g4mniOnj§imO^U'y h^li^L 
/Co hfcy-^El. kg/cm 2 OidPEISftl^m 

ElCT 5^^SaSLfdI, fftiLT7j<#£ 14.2 
%fc8fflEU ^V^T, otl^:^tTlfi^6 0/-y> 

[0 0 3 5] ht$^j3 

[0 0 3 6] itmu 

[0 0 3 7] fi£i^j3 

•9->^";V2 0 g^r2 0mMcD'J>^7 i C«y7 7- (pH6. 
0) 2 0 0mllC!ljiL, 4 0 "CK 5^{SSLfc„ Ctl 
£755— <£S!$J (*-v^;l/) £l OOmgibP^Tl 2 

7 x y -;nss^i4T'iiJs u xftmmznn 

Lfco l£JH£^3lc^L/co 
^^=pjjg14^ / /^ax l o 0 (%) 
[0 0 3 8] 





(%) 




nmmi 




nmm 9 


it®#J 3 




0 


0.0 


0.0 


0. 0 


0.0 


0. 0 


0.0 


1 


19.8 


22.9 


20.0 


19.5 


19.7 


1.5 


2 


32.6 


34.4 


31.2 


30.5 


20.2 


2.9 


4 


52.9 


51. 5 


51.6 


51.4 


32.4 


4.0 


8 


76.8 


75.1 


75.8 


74.9 


45.7 


5.1 


1 2 


90. 1 


89.0 


90.3 


89.4 


52.7 


6.1 



[0 0 3 9] m3fr<bmz>fr&&oK, HSS#l6~9T 

[0040] umm4 

^■yy^2 gfC5 OiMOV ym^yyr- (pH7. 2) 
£2 OmlAP*, ^ICSYoVZJji/yXf— tr£4 OmK 



*o/c„ £J&^ MStKTM 0 0 mile NO 2 ©fif ffiTitii 

Lrmfcrnzmmbrc g^-c, *is^^9o°ct'3 
ftmnmb tern, t^u 6fem%Rm<Dffl&*mm-\- 

[0 0 4 1] 
[«4] 



Cppii) 








Hffl«l9 




0.0 


0.0 


0.0 ; 


0.0 


385.0 



[0 0 4 2] ^4^5, ll»j6~9Ti#£ftft|*M. 

mvo*(ow&nimmizj:-3x$z&zftM-$rix^z<D 

tfmt>frx*&% 0 
[0043] mm 5 

mmm 1 ~ 5 xmrntrc^uy h*yy ^m^mxm 

7)\>t btco ^-fM^+J-yy;!/ 1 0 g£2 0 Oml^HS 



77X3^xn, cn%*- h * u-7^ffl^T 1 2 1 

°CT* 2 0 #RSi$®MiI Lfc^ MM7j<^i!)nx Tzktf* 5 
0%lCtHlLfc o ttl^T, I FOfr£,3XD^:PDAig 
Hy:T*lia?{t2-ercTrichoderma viride® (IFO-3113 
7) ^figlcmO=i;I/^5j<-^^-T*< D&f , ±fBOig 
tfetC 2 MIT-Dim. LT 3 0 °CTM B P^igg L7c 0 igg 

nl^rl 0 0ml<oe-*-{cXn, 4 tT'2B#F^Jct>7co 
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9 

z&m<Dibtii%n?rc B at, c©ttm?££3ooorp 
t, m^mmmtLfzo #ic x i%(DCMciii 

( P H5) 4nl*fcM&gfc#?>, 3 7°CT*5*HimSfiLfc 
C (DfflS^ift 0 . 1 ml£jf)D;LT, 3 7 °CT* 1 

4f-*;bvytt-e^Sbfea7BB«*aiSU CMC 7 
— IfJSttfcJftHLfc. ft, CMC 7— tfgtttt 3 ®<D¥ 

izmzmjz. u asm 1 £ 1 ootLtctz <otmm$. 

[0 0 4 4] 
C^5] 





CMC7-tf8|4 <%) 


icm^y i 


117 




129 




115 


HMIfiJ4 


130 




115 




100 




106 



20 



1 7 3 0 5 2 

10 

* C0 0 4 5] ^5J;<9, *fiWWl~5"C»&tlfe«Jfi* 
T. CMC 7— tfOifcfftttflSLtLT^fe. 



